Mond-Weir type duality for control problem with support functions is investigated under generalized convexity conditions. Special cases are derived. A relationship between our results and those of nonlinear programming problem containing support functions is outlined.
Introduction and Preliminaries
Consider the following control problem containing support functions introduced by Husain et al. [1] ( ) ( ) ( ) ( 
u I f t x t u t S u t K t
where superscript denote the vector components. Similarly we have h t , h x , h u and g t , g x , g u . X is the space of continuously differentiable state functions : The differential Equation (2) 
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= In the derivation of these optimality condition, some constraint qualification to make the equality constraint locally solvable [2] and hence the Fréchét derivative of
(say) with respect to ( )
 are required to be surjective. In [1] , Husain et al. derived the following Fritz john type necessary optimality for the existence of optimal solution of (CP). 
As in [3] , Husain et al. [1] pointed out if the optimal solution for (CP) is normal, then the Fritz john type optimal conditions reduce to the following Karush-Kuhn-Tucker optimal conditions. Proposition 2. If ( ) , x u is an optimal solution and is normal and Q' is surjective, there exist piecewise smooth :
n z I R → and :
, , 0,
Using the Karush-Kuhn-Tucker type optimality condition given in Proposition 2, Husain et al. [1] presented the following Wolfe type dual to the control problem (CP) and proved usual duality theorem under the pseudoconvexity of
u f t x u t g t x u t h t x u t I
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We review some well known facts about a support function for easy reference. Let Γ be a compact convex set in n R . Then the support function of Γ denoted by ( ) ( )
A support function, being convex and everywhere finite, has a subdifferential in the sense of convex analysis, that is, there exists :
.
is in the subdifferential of s at ( ).
y t In order to relax the pseudoconvexity in [1] , Mond-Weir type dual to (CP) is constructed and various duality theorems are derived. Particular cases are deduced and it is also indicated that our results can be considered as the dynamic generalization of the duality results for nonlinear programming problem with support functions.
Mond-Weir Type Duality
We propose the following Mond-Weir type dual (M-WCD) to the control problem (CP): 
t x u t g t x u x t t t h t x u t t I
∈ is pseudoconvex, and
t I g t x u s x t C h t x u x t t I λ
Combining these inequalities with (14) and (15) respectively, we have 
Combining (19) and (20) and then using (12) and (13), we have ( ) 
f
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The equality of the objective functionals of the problems (CP) and (M-WCD) follows. This along with the hypotheses of Theorem 1, the optimality of ( ) 
t x u u t z t t f t x u u t z t t
x u is feasible for (CP) and ( ) 
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This, by using the equality constraints (12) and (13) 
t x u z t t f t x u t z t t f t x u t z t t
(using (21)). Consequently, we have
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This cannot happen. Hence ( ) ( ),
, . x u x u =
Converse Duality
The problem (M-WCD) can be written as the follows:
Maximize:
, , , , ,
., . , . , . , . , , . , . , 
Using the equality constraints (12) and (13) of the problem (M-WCD) in (22) and (23), we have T  T  T , , , 
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Special Cases
